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Description 

BACKGRO UND OF THE IISIVENTION 
1. Field of the Invention g 

[0001] The present invention relates to a separator 
stmcture for partitioning the interior of a chain case ac- 
commodating therein a chain-sprocket mechanism for 
rotating a crankshaft and camshafts in an interlocking io 
fashion. " 



2. Description of the Related Art 

[0002] An engine is known in which a part of oil used f 5 
for lubncating a valve train white the engine is driven is 
constnjcted so as to flow down within a chain case ac- 
commodating therein a chain-sprocket mechanism pro- 
vided on one end face of a cylinder block in a crankshaft 
direction for rotating a crankshaft and camshafts in an 20 
interiocking fashion. 

[0003] Here, when a large volume of oil flowing down 
from a cylinder head to an oil pan is brought into contact 
with the chain-sprocket mechanism, as a matter of in- 
convenience, not only is rotational friction increased but 2S 
also the oil is diffused to thereby promote the misting of 
oil. Therefore, it is highly desirable that the oil flowing 
down from the cylinder head into the oil pan is prevented 
from being brought into contact with the chain-sprocket 
mechanism. 

30 

[00041 Japanese Patent Unexamined Publication No. 
Hei.8-218835 discloses an engine constructed from a 
viewpoint described above such that an oil passage is 
defined inside a chain case by a separator (partition 
wall) provided on the back of a stretched side portion of 35 
a chain. 

[0005] However, application of the aforesaid relatfed 
art becomes difficiilt if the chain line is not situated at a 
position suitable for provision of the separator. Moreo- 
ver, If it is tried to secure a sufficient cross-sectional area 4o 
for the oil passage between the back of the chain and 
the chain cover, It is inevitabte that the engine is made 
larger in size. One example of such an engine is dis- 
closed in US-A-4 951 616. 

SUMMARY OF THE INVENTIOM 

[0006] The present invention was devised so as to 
solve the problem inherent In the related art and an ob- 
ject thereof is to provide a separator stmcture for a chain so 
case which is constmcted so as not only to Increase the 
degree of freedom in position setting but also to obviate 
the necessity of enlargement of the engine. 
[0007] The above-mentioned object can be attained 
by a separator structure of a chain case for partitioning ss 
the interior of the chain case in an internal combustion 
engine, according to the present invention, wherein the 
Cham case accommodates a chain-sprocket mecha- 



nism for rotating a crankshaft and camshafts in an inter- 
locking fashion, and at least one of a tensioner shoe for 
applying a predetemiined tension to a slack side of a 
chain and a guide shoe for preventing the mn-oul of the 
chain on a stretched side thereof, the separator stmc- 
ture comprising: 

an end face of the engine; 
an inner suriiace of a chain cover joined to the end 
face of the engine, the chain case being defined by 
coupling the end face and the Inner surface; and 
a rib protmded from at least one of the end face of 
the engine and the inner surface of the chain cover 
wherein at least one of the tensioner shoe and the 
guide shoe has a surface to which a distal end edge 
of the rib is directed, and the surface is extended in 
a direction perpendicular to the crankshaft. 

[0008] According to this constmction. since the rib 
provided so as to protmde from the cylinder block or the 
chain cover cooperates with the tensioner shoe or the 
guide shoe so as to form a separator, an oil passage 
having a sufRcient cross-sectional area can be defined 
without control from the chain line and necessity of en- 
fargement of the.englne. Moreover, since the separator 
IS fonned by making effective use of the tensioner shoe 
or the guide shoe, the amount of rib can be reduced and 
this can contribute to the suppression of increase in 
weight. 

BRIEF DESC RIPTION OF THE DRAWINn.q 
[0009] 

Fig. 1 is an elevation of an inline multiple-cylinder 
engine to which the present invention is applied the 
engine being partially cut away on a crank pullev 
side thereof; 

Fig. 2 is a top view of a bearing cap block in a state 
in which.a partially cut-away chain cover is joined 
thereto; 

Fig. 3 is a bottom view of a cylinder block In a state 
in which the partially cut-away chain cover is joined 
thereto; 

Fig. 4 is a vertical sectional view of main part taken 
along the line IV-IV In Fig. 5; 
Fig. 5 is a cross-sectional view of the main part tak- 
en along the line V-V in Fig. 4; 
Fig. 6 is an elevation showing a crank pulley side of 
the cylinder block and the bearing cap block that are 
joined together; 

Fig. 7 is an elevation of a main part showing another 
mode for carrying out the Invention; and 
Fig. 8 Is a vertical sectional view of a main part of 
the mode for carrying out the invention shown in Rg 
7 which is identical to that shown in Fig. 4. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0010] Referring to the accompanying drawings, the 
construction of the present Invention will be described 
in detail below. 

[0011] Fig. 1 is an elevation of an inline multiple-cyl- 
inder engine to which the present invention is applied, 
the engine being partially cutaway on a crank pulley side 
thereof. This engine E comprises a cylinder block 1 In-' 
eluding in tum a plurality of cylinders arranged in series, 
a bearing cap block 2 joined to a lower surface of the 
cylinder block 1, an oil pan 3 joined to a lower surface 
of the bearing cap block 2 and a cylinder head 4 joined 
to an upper surface of the cylinder block 1 . Then, a cam 
holder 6 pivotal ly supporting thereon two camshafts 5 is 
provided above the cylinder head 4, and these cam- 
shafts 5 are covered with a head cover 7 joined to an 
upper surface of the cylinder head 4. 
[001 2] Camshaft gears 8 are securely fitted on the two 
camshafts 5 at a shaft end thereof, respectively. These 
camshaft gears 8 are brought into mesh engagement 
with a common idle gear 9 pivotal ly secured to an end 
face of the cylinder head 4 on the crank pulley side. A 
driven sprocket 10 for the camshafts is integrally con- 
nected to the idle gear 9. 

[0013] As with a known engine, a crankshaft 1 1 1s sup- 
ported at a joint surface between the cylinder block 1 
and the bearing cap block 2 by main bearings. 
[0014] Securely fitted on the crankshaft 1 1 are a cam- 
shafts drive sprocket 12 and an oil pump drive sprocket 
13. These drive sprockets 12,13 are coupled to the driv- 
en sprocket 10 for the camshafts and a driven sprocket 
16 for the oil pump via separate silent chains 14, 15, 
respectively- In this construction, the camshafts 5 made 
integral with the camshaft gears 8 and the oil pump (not 
shown) are constmcted so as to be simultaneously driv- 
en by the crankshaft 11 via the idle gear 9 made.integral 
with the driven sprocket 10 for the camshafts. 
[0015] A tensloner shoe 18 pressed by virtue of a 
thrust applied by a hydraulic plunger device 17 and a 
mn-out preventing guide shoe 19 are additionally pro- 
vided, respectively, on a slack side (leftward In Fig. 1) 
and a stretched side (rightward in Fig. 1) of the silent 
chain 14 extended between the driven sprocket 10 for 
the camshafts and the drive sprocket 12. The tension of 
the camshafts driving silent chain 1 4 is automatically ad- 
justed so as to be constant at all times and is prevented 
from running out excessively by these shoes. 
[0016] In addition, additionally provided on the purhp 
driving chain 15 are a chain guide shoe 20 having inte- 
grated thereinto a guide shoe 20a for preventing the 
jumping of the gear teeth of the drive sprocket 12 and a 
tensioner shoe 21. 

[0017] A sprocket casing part 22 is integrally formed 
on an end portion of the cylinder head 4 on a crank pulley 
side thereof, for receiving therein the idle gear 9, the 
driven sprocket 10 for the camshafts and a part of the 



silent chain 14 which is wound around the sprocket. 
Then, a hydraulic pressure control valve 23 for intermit- 
tently controlling the hydraulic pressure applied to a 
valve operating condition varying device (not shown) is 
5 mounted on a side surface of the sprocket casing part 
22 (the left side surface in the figure) together with the 
hydraulic plunger device 17. 

[0018] As shown in Figs. 2 to 5, an end face of a part 
where the cylinder block 1 and the bearing cap block 2 

10 are coupled together is totally qovered with a chain cov- 
er 24 on the crank pulley side thereof, and a chain case 
25 is defined inside the chain cover 24 which accommo- 
dates therein the drive sprocket 12 and the camshafts 
driving chain 14, the tensioner shoe 18 and the guide 

15 shoe 19 for the camshafts driving chain, the oil pump 
driving chain 15 and the driven sprocket 16 for the oil 
pump, and the guide shoe 20 and the tensioner shoe 21 
for the oil pump driving chain. 

[0019] Ribs 27, 28 are provided so as to protmde from 
20 respective confronting surfaces of the cylinder block 1 
and the bearing cap block 2, and the chain cover 24 as 
a separator for defining inside the chain case 25 an oil 
passage 26 extending from the cylinder head 4 to the 
oil pan 3. As to the rib 27, as shown in Fig. 6, a rib part 
25 27a on the cylinder block 1 side and a rib part 27b on 
the bearing cap block 2 side are continuously provided 
so as to protrude from the end faces of the cylinder block 
1 and the bearing cap block 2, respectively, on the crank 
pulley side thereof, and the rib 28 provided on the inner 
30 surface of the chain cover 24 is provided so as to pro- 
trude therefrom at substantially corresponding posi- 
tions. 

[0020] As shown in Figs. 4 and 5, the rib 28 on the 
inner surface of the chain cover 24 is cut at a portion 

35 confronting a portion where the tensioner shoe 18 ex- 
tends in such a manner that the rib 28 confronts a front 
surface 18a of the tensioner shoe 18 with a minute gap 
being formed therebetween, while the rib 28 is brought 
into abutment with distal end edges of the ribs 27a, 27b 

^0 provided so as to protrude from outer surfaces of the 
cylinder block 1 and the bearing cap block 2 at the re- 
maining portions thereof. In this construction, the rib 27 
on the outer surfaces of the cylinder block 1 and the 
bearing cap block 2 and the rib 28 (the portion thereof 

^5 partially cut away) on the inner surface of the chain cov- 
er 24 are provided so as to protrude toward the sides of 
the tensioner shoe 18 that are perpendicular to the 
crankshaft, that is, both the front and back sides 18a, 
18b of the tensioner shoe 18 at the portion where the 

50 tensioner shoe 18 extends, and these ribs cooperate 
with each other to define the oil passage 26 inside the 
chain case 25. In addition, since the rib 28 confronts an 
end surface of an oscillating support shaft 29 of the ten- 
sioner shoe 18, it contributes to the prevention of dislo- 

55 cation of the oscillating support shaft 29. 

[0021] The oil passage 26 communicates with a 
space above the oil surface within the oil pan 3, and oil 
flowing down is directly recovered in the oil pan 3. Oh 
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the other hand, a space opposite to the oil passage 26 
partitioned by the ribs 27, 28 and the tensioner shoe 18 
functions as a crank case ventilation passage. 
[0022] According to the present invention, since the 
separator can be formed without modifying the tension- 
er shoe 18 at all, it is possible to get rid of a risk of caus- 
ing a deterioration in behavior of the tensioner shoe 18 
that would result firom the increase in weight thereof, and 
moreover, as shown by imaginary lines in Fig. 6, since 
the ribs 27, 28 may be provided so as to protrude from 
the positions overiapping the tensioner shoe 18, the de- 
gree of freedom in position setting can be increased in 
accordance with the width of the tensioner shoe 18. 
[0023] The engine E is inclined slightly leftward on the 
cylinder head 4 side, and oil from the cylinder head 4 is 
constructed so as to flow down leftward as seen in Fig. 
1. In addition, the hydraulic pressure control valve 23 
and the plunger device 17 for the chain tensioner are 
provided on the oil passage 26 side of the engine, oil 
flowing out of these devices is also recovered highly ef- 
fectively. 

[0024] In the mode of carrying out the invention de- 
scribed above, the ribs are described as being disp^osed 
on the movable tensioner shoe 1 8 in such a manner con- 
front each other, but even if the ribs are so provided on 
the fixed guide shoe, a separator similar to the aforesaid 
one can be formed. In addition, in a case where the en- 
gine is inclined in an opposite direction to that in the 
mode for carrying out the invention described above, the 
ribs are provided on the guide shoe 19 disposed on the 
right-hand side of the engine as seen in Fig. 1 so as to 
form a separator. 

[0025] Figs. 7 and 8 show another mode for carrying 
out the invention. In this mode, an extending portion 20b 
is provided at a portion where a guide shoe 20 for the 
oil pump driving chain is mounted in such a manner as 
to protrude toward a rib 27b provided on a bearing cap 
block 2, and the extending portion 20b is held between 
the distal end edges of the rib 27b and a rib 28 provided 
on confronting surfaces of the bearing cap block 2 and 
a chain cover 24, respectively. Even in this construction, 
the rib 27b, the rib 28 and the extending portion 20b of 
the guide shoe 20 cooperate with each other to form a 
separator. 

[0026] While only certain embodiments of the inven- 
tion have been specifically described herein, it will ap- 
parent that numerous modifications may be made there- 
to without departing from the spirit and scope of the in- 
vention. 

[0027] According to the present invention, since the 
rib provided so as to protrude from the cylinder block or 
the chain cover cooperates with the tensioner shoe or 
the guide shoe to form the separator, the sufficient 
cross-sectional area for the oil passage can be secured 
without the control from the chain line and necessity of 
enlargement of the chain cover. In other words, the 
present invention is largely advantageous in construct- 
ing a separator structure for a chain case that can in- 



crease the degree of freedom in position setting and ob- 
viate the necessity of enlargement of the chain case. 
Moreover, since the separator is formed by making ef- 
fective use of the tensioner shoe or the guide shoe, the 

5 amount of the rib can be reduced, this contributing to 
the suppression of increase in weight of the engine. 
[0028] The interior of a chain case 23 accommodating 
therein a chain-sprocket mechanism (a sprocket 12 and 
a silent chain 14)provided for rotating a crankshaft 11 

^0 and camshafts 5 in an interlocking fashion and a ten- 
sioner shoe 1 8 for applying a predetermined tension to 
a slack side of a chain or a guide shoe 19 for preventing 
the run-out of the chain on a stretched side thereof is 
partitioned by providing a rib 27, 28 so as to protrude 

IS from at least either of an end face of an engine E and 
an inner surface of a chain cover 22 joined to the end 
face with distal end edges of the ribs being directed to- 
ward sides 18a, 18b of the tensioner shoe or the guide 
shoe that are perpendicular to the crankshaft. According 

20 to this construction, since the rib provided so as to pro- 
trude from the cylinder block or the chain cover cooper- 
ates with the tensioner shoe or the guide shoe so as to 
form a separator, an oil passage having a sufficient 
cross-sectional area can be defined without control from 

25 the chain line and necessity of enlargement of the en- 
girie. 



Claims 



30 



1 . A separator structure of a chain case (25) for parti- 
tioning the interior of said chain (25) case in an in- 
temal combustion engine, wherein said chain case 
(25) accommodates a chain-sprocket mechanism 

35 (10, 12, 14) for rotating a crankshaft (11) and cam- 
shafts (5) in an interiocking fashion, and at least one 
of a tensioner shoe (18) for applying a predeter- 
mined tension to a slack side of a chain (14) and a 
guide shoe (19) for preventing the run-out of said 

^0 chain (14) on a stretched side thereof, said separa- 
tor structure comprising: 



an end face of the engine; 

an inner surface of a chain cover (24) joined to 

said end face of said engine, said chain case 

(25) being defined by coupling said end face 

and said inner surface; and 

a rib (27, 28) protruded from at least one of said 

end face of said engine and said inner surface 

of said chain cover (24). 



45 
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55 



characterised in that at least one of said ten- 
sioner shoe ( 1 8) and said guide shoe (19) has a sur- 
face (18a. 18b) to which a distal end edge of said 
rib (27, 28) is directed, and said surface (18a, 18b) 
is extended in a direction perpendicular to said 
crankshaft (11). 
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2. The separator structure of a chain case as set forth 
in Claim 1 , wherein said rib (27, 28) confronts an 
end sur^ce of an oscillating support shaft (29) of 
said tensioner. 

3. The separator structure of a chain case as set forth 
in one of Claims 1 and 2, wherein one of a hydraulic 
pressure control valve (23) and a plunger device 
(17) for a chain tensioner is provided on a side of 
an oil passage (26) partitioned by said rib (27, 28). 

4. The separator structure of a chain case (25) as set 
forth in one of Claims 1 and 2, wherein a hydraulic 
pressure control valve (23) and a plunger device 
(17) for a chain tensioner are provided on a side of 
an oil passage (26) partitioned by said rib (27, 28). 

5. The separator structure of a chain case (25) as set 
forth in one of Claims 1 to 4. wherein said rib (27, 
28) comprises a pair of confronting ribs which are 
respectively provided on said end face of said en- 
gine and said inner surface of said chain cover (24). 

6. The separator structure of a chain case (25) as set 
forth in Claim 1 , wherein said rib (27, 28) is provided 
so as to protrude from a side facing a chain guide 
shoe (19) integrated with a guide shoe for prevent- 
ing a sproclcet from jumping gear teeth. 

7. The separator structure of a chain case (25) as set 
forth in Claim 1 , wherein said rib (27, 28) comprises 
a first rib fomied on said cylinder block, and a sec- 
ond rib formed on a bearing cap block so as to be 
continuous with said first rib. 



Patentanspruche 

1. Separatorstruktur eines Kettengehauses (25) zum 
Unterteilen des Inneren des Kettengehauses (25) 
in einer Brennkraftmaschine, worin das Kettenge- 
hause (25) einen Ketten-Ritzelmechanismus 
(10.12,14) aufnimmt, um eine Kurbelwelle (11) und 
Nockenwellen (5) In gekoppelter Weise zu drehen. 
sowie zumindest einen eines Spannerschuhs (18) 
zum Ausuben einer vorbestimmten Spannung auf 
. eine lose Seite einer Kette (14) sowie eines Fuh- 
rungsschuhs (19) zum Verhindem des Auslaufens 
- der Kette (14) auf deren gestreckter Seite, wobei 
die Separatorstruktur umfasst: . 

eine Stirnseite der Maschine; 
eine Innenoberflache einer mit der Stimflache 
der IVIaschine verbundenen Kettenabdeckung 
(24), wobei das Kettengehause (25) durch 
Kupplung der Stlrnflache mit der Innenoberfla- 
che definiert 1st; und 

eine Rippe (27, 28), die von zumindest einer 



der Stimseite der Maschine und der Innenober- 
flache der Kettenabdeckung (24) vorsteht, 

dadurch gekennzeichnet, dass zumindest einer 
5 des Spannerschuhs (1 8) und des Fuhrungsschuhs 
(19) eine Oberflache (18a. 18b) aufweist, zu der ein 
femer Endrand der Rippe (27, 28) weist, und wobei 
sich die Oberflache (18a, 18b) in Richtung orthogo- 
nal zu der Kurbelwelle (11) erstreckt. 

10 

2. Separatorstruktur eines Kettengehauses nach An- 
spruch 1, worin die Rippe (27, 28) einer Stimflache 
einer Schwenklagerwelle (29) des Spanners ge- 
genubersteht. 

15 

3. Separatorstruktur eines Kettengehauses nach ei- 
nem der Anspruche 1 und 2, worin ein Hydraulik- 
drucksteuerventil (23) Oder eine Plungervorrich- 
tung (17) fur den Kettenspanneran einer Seite einer 
durch die Rippe (27, 28) abgeteilten Olpassage (26) 
vorgesehen ist. 

4. Separatorstruktur eines Kettengehauses (25) nach 
einem der Anspruche 1 und 2, worin ein Hydraulik- 
drucksteuerventil (23) und eine Plungervorrichtung 
(17) fiir einen Kettenspanner an einer Seite einer 
durch die Rippe (27, 28) abgeteilten Olpassage (26) 
vorgesehen sind. 

5. Separatorstruktur eines Kettengehauses (25) nach 
einem der Anspruche 1 bis 4, worin die Rippe (27, 
28) ein Paar gegenuberstehender Rippen aufweist, 
die jeweils an der Stirnseite der Maschine und der 
Innenoberflache der Kettenabdeckung (24) vorge- 
sehen sind. 

6. Separatorstmktur eines Kettengehauses (25) nach 
Anspruch 1 , worin die Rippe (27, 28) so vorgesehen 
ist, dass sie von einer Seite vorsteht, die zu einem 
mit einem Fuhrungsschuh integrierten Kettenfuh- 
rungsschuh (19) weist, um ein Oberspringen der 
Verzahnung eines Ritzels zu verhindern. 

7. Separatorstruktur eines Kettengehauses (25) nach 
Anspruch 1, worin die Rippe (27, 28) einen an dem 
Zylinderblock gebildete erste Rippe und eine an ei- 
nem Lagerkappenblock gebildete zweite Rippe auf- 
weist, um sich an die erste Rippe anzuschliellen. 



50 

Revendications 

1 . Structure de separateur d'un carter de chaTne (25) 
pour diviser Tinterieur dudit carter de chaTne (25) 
55 dans un moteur a combustion inteme, dans laquelle 
ledit carter de chaTne (25) contient un mecanisme 
de pignon a chaTne (10. 12, 14) destine a faire tour- 
ner un vilebrequin (11) et des arbres a cames (5) 
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d*une mani§re a veirouillage mutuel, et au moins 
Tun d*un patin de tendeur (18) destine ^ appliquer 
une tension pr6d6terminee ^ un c6t§ detendu d'une 
chatne (14) et d*un patin de guidage (19) destine a 
empicher la sortie de ladlte chatne (14) d'un cdt6 s 
tendu de celle-d, ladite staicture de s^parateur 
comprenant : 

une face d'extr^mite du moteur ; 
une surface interieure d'un capot de chatne io 
(24) jointe k ladite face d'extrennite dudit mo- 
teur, ledit carter de chatne (25) etant d^fini en 
accouplant ladite face d*extr6mite et ladite sur- 
face int§rieure ; et 

une nervure {27, 28) faisant saillie d'au moins 15 
I'une de ladite face d'extr^mit^ dudit moteur et 
de ladite surface int§rieure dudit capot de chat- 
ne (24), 

caracterisee en ce qu'au moins i*un dudit pa- 20 
tin de tendeur (18) et dudit patin de guidage (19) 
comporte une surface (18a, 18b) vers laquelle un 
bord d'extremite distale de ladite nervure (27, 28) 
est dirige, et en ce que ladite surface (18a, 18b) 
s'etend dans une direction perpendiculaire audit vi- 25 
lebrequin (11). 

Structure de separateur d*un carter de chatne selon 
la revendication 1, dans laquelle ladite nervure (27, 
28) fait face a une surface d'extremite d'un arbre de 30 
support oscillant (29) dudit tendeur. 

Structure de separateur d'un carter de chatne selon 
I'une des revendications 1 et 2, dans laquelle I'un 
d'une vanne de commande de pression hydraulique 35 
(23) et d'un dispositif de piston (17) pour un tendeur 
de qhatne est prevu d'un cote d'un passage d'huile 
(26) divise par ladite nervure (27, 28). 

Structure de s6parateur d*un carter de chatne (25) 
selon I'une des revendications 1 et 2, dans laquelle 
une vanne de commande de pression hydraulique 
(23) et un dispositif de piston (17) pour un tendeur 
de chatne sent prevus d'un cote d'un passage d'hui- 
le (26) divise par ladite nervure (27, 28). 45 

Structure de separateur d'un carter de chatne (25) 
selon I'une des revendications 1 a 4, dans laquelle 
ladite nervure (27, 28) comprend deux nervures en 
face a face qui sont respectivement prevues sur la- so 
dite face d'extremite dudit moteur et sur ladite sur- 
face interieure dudit capot de chaTne (24). . 

Structure de separateur d'un carter de chaTne (25) 
selon la revendication 1 , dans laquelle ladite nervu- 55 
re (27, 28) est pr^vue de maniere a faire saillie d'un 
cote faisant face a un patin de guidage de chatne 
(19) Integre a un patin de guidage pour empecher 



un pignon de sauter des dents d'engrenage. 

7. Structure de separateur d'un carter de chatne (25) 
selon la revendication 1, dans laquelle ladite nervu- 
re (27, 28) comprend une premiere nervure form§e 
sur ledit bloc-cylindres et une deuxieme nervure for- 
mee sur un bloc de chapeau de palier de maniere 
k etre en continuite avec ladite premiere nervure. 
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FIG. 1 
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FIG. 4 
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FIG. 8 
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